The BGR airborne system permits simultaneous electromagnetic (AEM), magnetic, and natural gamma-ray surveying. The AEM system is mounted in a bird towed about 45 m below the helicopter and is kept 30 to 40 m above ground (Figure 1 ). The array of the transmitter and receiver coils is horizontal-coplanar. Each coil has a rectangular shape increasing its dipole moment and improving the signal/noise ratio. The transmitter coils are operated at frequencies of 383, 1.830, 8.600, 41.000 and 192.000 Hz. Coil separations are about 6.7 m. Maximum depths of investigation are in the order of 150 m depending on the mean resistivity of the underground. The secondary magnetic fields induced in the conductive underground are picked up by the receiving coils for each frequency, sampled every tenth of a second and split into their in-phase (R) and out-of-phase (Q) components. An atomic absorption (Cs-) magnetometer, a laser altimeter and a GPS/GLONASS system are integrated into the bird. The distance between consecutive values is in the order of three meters assuming an average flight velocity of 150 km/h during survey. Records are both digital and analogue. A 256-channel gamma-ray spectrometer provided with a 16.8 L downward-looking crystal pack and mounted at the bottom of the helicopter was used to collect natural radiation data. A radar altimeter and a PICODAS navigation system are compulsory to maintain differences between nominal and actual flight parameters as small as possible.
The R and Q components of the secondary field measured in ppm of the primary field were inverted to ground resistivities and depths of burial. New or modified algorithms were used to calculate both homogeneous and layered half-space parameters [Sengpiel and Siemon, 2000; Siemon, 2001] . Although these inversion algorithms are based on models of laterally homogenous ground they proved to be highly useful for arbitrarily structured ground if lateral resistivity contrasts are not too large [Sengpiel and Siemon, 1998 ].
Due to the five-frequency configuration of the EM data acquisition system information from different depths was obtained and subsequently inverted into five-layer models. The three-dimensional resistivity distribution in the survey area was displayed by apparent resistivity maps for each frequency (Figure 2 ) and vertical sections reflecting the resistivity-depth relation for selected flight lines (Figure 3 ). In terms of resistivity, the survey area can be subdivided into three major units (cf. Figure 2 ). The central part is depicted by increased apparent resistivities neatly correlating with the sandy 'Geest' ridge. Low apparent resistivity units are predominant in the south-west and north-east of the survey area where marshlands are widespread.
The resistivity lows in the south-west (around Dorum) and in the north-east (around Altenbruch) which are consistent with depth are interpreted as saltwater intrusions. The low east of Altenwalde, however, decreases in size with increasing depth. This is a strong indication of a near-to-surface clay lense embedded in sediments mainly composed by sands.
Some mostly SSW/NNE striking conductive features which are considered the signature of the lid clays deposited on top of the quaternary glacial meltwater channels (e.g. Bremerhaven-Cuxhaven channel and Oxstedt channel [Besenecker et al., 1981] ) are incised into the central resistivity high. Surprisingly, increased apparent resistivity values were mapped off-shore, above all, close to the north-western tip of the mainland. A freshwater aquifer extending seawards across the shore line is supposed to be the geological source of this resistivity high. Monitoring, Modeling, and Management. Essaouira, Morocco, April 23-25, 2001 The vertical resistivity distribution is depicted better by vertical sections reflecting the depth to the groundwater table, the freshwater/saltwater interface down to about 80 m depth. Furthermore, saltwater intrusions up to 10 km inland, off-shore freshwater outlets, sedimentary characteristics, and several glacial meltwater channels were clearly identified. An example is shown in Figure 3 showing a WNW-ESE line of the central survey area. Further resistivity-depth sections and maps will be shown [see also Eberle and Siemon, 2001] .
Compared with ground electrical methods, AEM is a very fast and cost effective method to provide a valuable data base for monitoring, modeling, and management of saltwater intrusions. Particularly, it is planned to interpret the resistivities in terms of salinity [Willert et al., 2001 ] to serve as a sound basis for building a 3-D voxel model of the CAT-Field area.
